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PURPOSE: To simplify a manufacturing process and to reduce manufacturing cost 
by .integrally molding a plurality of the ribs provided on the surface of a heat transfer 
plate and a plurality of the ribs provided on the rear thereof so as to cross said ribs 
at a right angle from a resin so as to hold the heat transfer plate therebetween to 
form a heat exchange plate and laminating a plurality of the heat exchange plates 
so as to mutually shift them by 90*. 

CONSTITUTION: A heat exchange plate 5 is formed by integrally molding two shielding 
ribs 1 and two spacer ribs 3 provided on the surface of a heat transfer plaje 2 and 
the holding ribs 4 provided on the rear thereof from a resin so as to hold the % heat 
transfer plate 2 therebetween. A plurality of the heat exchange plates 5 are laminated 
while alternately shifted by 90* so that the holding ribs 4 provided on the rears of 
the adjacent heat transfer plates 2 are positioned between the spacer ribs 3 provided 
on the surfaces of the heat transfer plates 2 to form a heat exchanger 6 having ventila- 
tion paths 7 allowing a primary air stream to flow and ventilation paths 8 allowing 
a secondary air stream to flow provided every one layer. Since the manufacturing 
process of the heat exchanger 6 consists of two processes, that is. a process for the 
integral molding of the heat' exchange plate 5 by a molding machine and a process 
for laminating the heat transfer plates while mutually shifting them by 90*. manufactur- 
ing cost can be reduced. 
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CLAIM 

A heat exchanger, wherein two shield ribs of the same length as one side 
of a square heat transmission plate are formed along the opposed end portions of 
the obverse surface of the heat transmission plate, wherein a plurality of spacer 
ribs are formed at predetermined intervals between the shield ribs, wherein a 
plurality of holding ribs are formed at predetermined intervals on the reverse 
surface of the heat transmission plate in the direction perpendicular to the spacer 
ribs, and wherein the shield ribs, the spacer ribs, the holding ribs and the heat 
transmission plate are molded into a heat exchange plate of resin, and wherein a 
plurality of the heat exchange plates are stacked while being displaced by 90 
degrees alternately, so that the holding ribs formed on the reverse surface of the 
heat transmission plate of a heat exchange plate are located between the spacer 
ribs formed on the obverse surface of the heat transmission plate of an adjacent 
heat exchange plate. 
3. Detailed Description of the Invention 

Industrial Field of Utilization: 

The present invention relates to a heat exchanger used for a ventilation 
fan of heat exchange type or the like. 
Prior Art: 

Conventionally, a heat exchanger of this type, as shown in Figs. 3 and 4, 
is configured of a plurality of heat exchange plates 102, each including a thin 
heat transmission plate 100 of paper or plastics and a corrugated spacer plate 1 01 
attached to each other, wherein the heat exchange plates 102 are stacked while 
being displaced alternately by 90 degrees thereby to form a heat exchanger 103 
for performing the heat exchange operation between a primary air current X and a 
secondary air current Y. 

Problem to be Solved by the Invention: 

The process of fabricating the conventional heat exchanger 103 having 
the configuration described above comprises the steps of corrugating the spacer 
plates 101, fabricating each heat exchange plate 102 by attaching the heat 
transmission plate 100 and the spacer plate 101 to each other, cutting the heat 
exchange plates 102, stacking the heat exchange plates 102, and finish cutting to 
complete the heat exchanger 103 of a predetermined size. This process involves 
a high fabrication cost. Also, the finish cutting after stacking is liable to squash 
the spaces of the spacer plates 101, which makes the cutting work difficult. In 
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the case where this heat exchanger 1 03 is used for a ventilation fan of heat 
exchange type or the like, the thickness of the spacer plates 101 reduces the 
effective area of the air paths formed on the heat transmission plates 100, and the 
resultant increased resistance loss requires a fan of a high static pressure type. 
Generally, the heat transmission plate 100 and the spacer plate 101 are formed of 
paper for total heat exchange. In this case, the heater exchanger 103 is easily 
broken, with the probable result that the spaces of the spacer plates 102 are 
squashed at the time of cleaning or ruptured by being dropped. Also, after long 
use, the heat transmission plates 100 and the spacer plates 101 repeatedly absorb 
moisture or are dried, thereby making the primary air current and the secondary 
air current liable to mix with each other for a reduced durability. 

The present invention is intended to solve these problems of the prior art, 
and the object thereof is to provide a highly durable heat exchanger comprising a 
plurality of heat exchange plates each configured of a heat transmission plate, 
wherein a plurality of ribs are formed on the obverse surface of the heat 
transmission plate, and a plurality of ribs perpendicular to the ribs on the obverse 
surface of the heat transmission plate are formed on the reverse surface of the 
same heat transmission plate, wherein the two types of ribs with the heat 
transmission plate therebetween are integrally molded, using a resin material, 
into a heal exchange plate of resin, and wherein a plurality of the heat exchange 
plates are stacked while being displaced alternately by 90 degrees, so that the ribs 
on the reverse surface of a given heat transmission plate are located between the 
ribs on the obverse vsurface of an adjacent heat transmission plate in staggered 
fashion, thereby forming a heat exchanger. In this way, the fabrication process 
is simplified for a reduced fabrication cost, the resin ribs reduce the resistance 
loss by increasing the area of the air paths ; and the strength of the heat exchanger 
is increased, while at the same time reducing variations. 

Means for Solving the Problems: 

In order to solve these problems, according to the invention, there is 
provided a heat exchanger, wherein two shield ribs of the same length as one side 
of a square heat transmission plate are formed along the opposed end portions of 
the obverse surface of the heat transmission plate, wherein a plurality of spacer 
ribs are formed at predetermined intervals between the shield ribs, wherein a 
plurality of holding ribs are formed at predetermined intervals, wherein the shield 
ribs, the spacer ribs, the holding ribs and the heat transmission plate are molded 
into a heat exchange plate of resin, and wherein a plurality of the heat exchange 
plates are stacked while being displaced by 90 degrees alternately, so that the 
holding ribs formed on the reverse surface of the heat transmission plate of a heat 
exchange plate are located between the spacer ribs formed on the obverse surface 
of the heat transmission plate of an adjacent heat exchange plate. 

Operation: 

As the result of this configuration, the spacer ribs arranged on the obverse 
surface of a heat transmission plate and the holding ribs arranged on the reverse 
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surface of an adjacent heat transmission plate cooperate with each other to hold 
the heat transmission plates. In this way, air paths for passing the primary air 
current and the secondary air current are formed positively and stably in alternate 
layers. 

Embodiments: 

An cmbodi ment of the invention will be explained below with reference 
to Figs. 1 and 2. In the drawings, numeral ] designates two shield ribs of the 
same size as one side of a square heat transmission plate 2, which shield ribs are 
formed along the opposed end portions, respectively, on the obverse surface of 
the heat transmission plate 2. Numeral 3 designates a plurality of spacer ribs 
arranged on the obverse surface of the heat transmission plate 2, which spacer 
ribs are arranged at predetermined intervals between the two shield ribs 1. 
Numeral 4 designates a plurality of holding ribs arranged at predetermined 
intervals on the reverse surface of the heat transmission plate 2 in positions 
perpendicular to the spacer ribs 3. Numeral 5 designates a heat exchange plate 
of resin formed by integrally molding the heat transmission plate 2, the two 
shield ribs 1 and the spacer ribs 3 arranged on the obverse surface of the heat 
transmission plate 2 and the holding ribs 4 arranged on the reverse surface of the 
heat transmission plate 2. Numeral 6 designates a heat exchanger comprising a 
plurality of heat exchange pJates 5 stacked by being displaced 90 degrees 
alternately, so that the holding ribs 4 arranged on the reverse surface of a heat 
transmission plate 2 arc located between the spacer ribs 3 arranged on the obverse 
surface of an adjacent heat transmission plate 2, and air paths 7 for passing the 
primary air current and air paths 8 for passing the secondary air current are 
formed in alternate layers. 

In the configuration described above, the primary air current is passed 
through the air paths 7 as indicated by arrow A, and the secondary air current is 
passed through the air paths 8 as indicated by arrow B. Then, the heat of the 
primary air current is exchanged with the heat of the secondary air current by the 
heat transmission plates 2. The heat exchanger 6 can be fabricated only through 
the two steps of integrally molding the heat exchange plate 5 by a molding 
machine, and stacking the heat exchange plates 5 while displacing them 
alternately by 90 degrees. Thus, the fabrication cost can be reduced. Also, 
since a molding machine is used to mold each heat exchange plate 5, a high 
dimensional accuracy can be secured. After stacking the heat exchange plates 5 
into a heat exchanger 6, therefore, the process of finish cutting is not required. 
Further, in view of the fact that the holding ribs 4 arranged on the obverse surface 
of a heat transmission plate 2 are located between the spacer ribs 3 arranged on 
the reverse surface of an adjacent heat transmission plate 2, while stacking the 
heat exchange plates, the spacer ribs 3 and the holding ribs 4 cooperate with each 
other in holding the heat transmission plates 2. Thus, the air paths 7 for passing 
the primary air current and the air paths 8 for passing the secondary air current 
arc positively and stably formed alternately. In this way, both the resistance 
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loss and the size of the fan can be reduced. Also, since the shield ribs 1, the 
spacer ribs 3 and the holding ribs 4 are formed of resin, the strength of the heat 
exchanger 6 is greatly increased. As a result, the spaces are prevented from 
being squashed at the time of cleaning, and the heat exchanger 6 is not easily 
deformed even if dropped, thereby lengthening the service life thereof. 
Effects of the Invention: 

As apparent from the foregoing description of an embodiment, according 
to this invention, there is provided a heat exchanger comprising a plurality of heat 
transmission plates, each of which includes a plurality of ribs arranged on the 
obverse surface thereof and a plurality of ribs arranged on the reverse surface 
thereof in the direction perpendicular to the ribs on the obverse surface, wherein 
the ribs and the heat transmission plate therebetween are integrally molded using 
a resin material thereby to form a heat exchange plate, wherein a plurality of the 
heat exchange plates are stacked while being displaced alternately by 90 degrees, 
so that the ribs on the reverse surface of each heat transmission plate are located 
between the ribs on the obverse surface of an adjacent heat transmission plate, 
thereby forming a heat exchanger. In this way, the fabrication process is 
simplified for a reduced fabrication cost, and the area of the air paths is increased 
by the resin ribs with a reduced resistance loss while increasing the strength of 
the heat exchanger. . In addition, the secular variations are reduced, and the 
durability is improved. 
4. Brief Description of the Drawings 

Fig. 1 is a perspective view of a heat exchanger according to an 
embodiment of the invention, Fig. 2 a sectional view taken in line O-O' in Fig. 1, 
Fig. 3 a perspective view showing the manner in which the conventional heat 
exchanger is assembled, and Fig. 4 a perspective view of the same heat exchanger 
in completed form. 

1... Shield rib, 2... Heat transmission plate, 3.. .Space rib, 4.. .Holding rib, 
5. ..Heat exchange plate, 6.. .Heat exchanger. 
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Drawing 
l...Shield rib 

2... Heat transmission plate 

3. ..Space rib 

4... Holding rib 

5... Heat exchange plate 

6,.. Heat exchanger 



